In the present paper, the researchers discuss the problem of parametric interval approximation of fuzzy numbers. It is the interval which fulfills two conditions. In the first, this interval is a continuous interval approximation operator. In the second, the parametric weighted distance between this interval and the approximated number is minimal and continuous. This interval can be used as a crisp set approximation with respect to a fuzzy quantity. These indices can be applied for comparison of fuzzy numbers namely fuzzy correlations in fuzzy environments and expert's systems. Finally, some of their applications are mentioned.
INTRODUCTION
Representing fuzzy numbers by proper intervals is an interesting and important problem. An interval representation of a fuzzy number may have many useful applications. By using such a representation, it is possible to apply in fuzzy number approaches some results derived in the field of interval number analysis. For example, it may be applied to a comparison of fuzzy numbers by using the order relations defined on the set of interval numbers. Various authors in [Grzegorzewski, 2002; Saneifard, 2009] have studied the crisp approximation of fuzzy sets. They proposed a rough theoretic definition of that crisp approximation, called the nearest interval approximation of a fuzzy set. Moreover, quite different approach to crisp approximation of fuzzy sets was applied in [Cheng et al., 1998 ]. They proposed a rough theoretic definition of that crisp approximation, called the nearest ordinary set of a fuzzy set, and they suggested a construction of such a set. They discussed rather discrete fuzzy sets. Their approximation of the given fuzzy set is not unique. Thus, this article will not discuss this method. Having reviewed the previous interval approximation, this article proposes here a method to find the parametric interval approximation of a fuzzy number, that, it fulfills two conditions. In the first, this interval is a continuous interval approximation operator. In the second, the parametric distance between this interval and the approximated number is minimal and continuous. The main purpose of this article is for this parametric interval of a fuzzy number be used as a crisp set approximation of a fuzzy number. Some of their applications are mentioned. The paper is organized as follows: In Section 2, this article recalls some fundamental results on fuzzy numbers. In Section 3, a crisp set approximation of a fuzzy number (parametric interval approximate) is obtained. In this Section some remarks are proposed and illustrated. Applications of this approximation are in the Section 4. The paper ends with conclusions in Section 5.
Basic definitions and notations
The basic definitions of a fuzzy number are given in [Zimmermann, 1991; Saneifard, 2009; Ezzati and Saneifard, 2010; Saneifard et al., 2007] 
. In this article symbols  denotes the minimum operators.
Definition 4.
A fuzzy set A is a fuzzy number if A is normal and convex on X .
Definition 5. For fuzzy set A , support function is defined
A space of all fuzzy numbers will be denoted by F , and this article recalls that
Definition 6. Assume that the fuzzy number F A is represented by means of the following representation:
Here,
is the  -level set of the fuzzy number A . This article considers normal and convex fuzzy numbers. Therefore the  -level sets may be represented in the form of a segment,
is a monotonically nondecreasing and
is a monotonically non-increasing left-continuous functions. The functions 
Definition 7. [Nasibov, 2007] The following values constitute the weighted averaged representative and weighted width, respectively, of the fuzzy number A :
and
Here 1 0  c denotes an "optimism/pessimism" coefficient in conducting operations on fuzzy numbers. The function
denotes the distribution density of the importance of the degrees of fuzziness, where
. In particular cases, it may be assumed
Definition 8. For arbitrary fuzzy numbers A and B the quantity
is called the parametric distance between the fuzzy numbers A and B .
Definition 9. [Grzegorzewski, 2002] An operator
, where
, is a metric defined in the family of all fuzzy numbers.
Definition 10. [Grzegorzewski, 2002] . An interval approximation operator satisfying in condition ) (c for any F B A  , is called the continuous interval approximation operator.
Parametric interval approximation
Various authors [Cheng et al., 1998; Grzegorzewski, 2002] have studied the crisp approximation of fuzzy sets. They proposed a rough theoretic definition of that crisp approximation, called the nearest ordinary set and nearest interval approximation of a fuzzy set. In this Section, the researchers will propose another approximation called the parametric interval approximation. 
this article has to minimize,
with respect to C L and C R , where
In order to minimize
Therefore, this article has the following equations:
The parameters 
, therefore
is the nearest parametric interval approximation of fuzzy number A with respect to metric p d .
Remark 2
Whenever, in distribution density function
is weighted intervalvalue possibilistic mean [6], (Carlsson and Full´er, 2001) .
Remark 3
If, in distribution density function
However, this article wants to approximate a fuzzy number by a crisp interval. Thus, the researchers have to use an operator 
Application
In this section, the researchers introduce some of applications of the weighted interval approximation of fuzzy numbers. These indices can be applied for comparison of fuzzy numbers namely fuzzy correlations in fuzzy environments and expert's systems.
Correlation between fuzzy numbers
In many applications the correlation between fuzzy Saneifard and Hassasi 3413 numbers is of interest. Several authors have proposed different measures of correlation between membership functions, intuitionistic fuzzy sets and correlation [Carlsson et al., 2005; Bustince and Burillo, 1995] . Hung and Wu [2002] defined a correlation by means of expected interval. They defined the correlation coefficient between fuzzy numbers A and B as follows:
where
This correlation coefficient shows not only the degree of relationship between the fuzzy numbers but also whether these fuzzy numbers are positively or negatively related. The researchers extend (11) by interval and gives us more information compared to correlation coefficient in [Sezer, 2012; Zimmermann, 1991] 
Proof
The proof is obvious. 
The above example shows that the parametric function interacts on the correlation coefficient between two fuzzy numbers such that for large values of k this article has: 
Example
Yen [2012] used to six grade levels (6th-grade to 11th-grade) as student's mathematical learning progress. He assigned the linguistic values
